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In recent years, new wide bandgap semiconductor material zinc oxide (ZnO) has 
been extensively studied after gallium nitride (GaN). Zinc oxide has the rock salt, 
cubic and hexagonal crystal structures. Its morphology is very rich. Explore the 
growth kinetics of the material, the structure of ZnO materials and evolution of 
morphology, crystal structure, stability and phase transitions, and other scientific 
issues, are of great significance to the promotion of ZnO-based materials and their 
applications and developments. 
After the Si(100)-2×1 reconstruction, ZnO materials were grown by molecular 
beam epitaxy with high-precision controlling in order of atomic layer magnitude. 
STM were tested after the growth. The growth kinetics of ZnO materials and the 
surface / interface properties were investigated by scanning tunneling microscopy 
(STM). The experiments revealed the growth of polycrystalline ZnO hybrid films 
embedded with wurtzite and zincblende phases, and the surface distribution of a 
certain orientation with a series of quadrangle ZnO nano-columns. Its properties and 
annealing evolutions had been studied. We found that during annealing, triangular 
holes showed up in the column centers, however, there was no obvious phase change. 
Blue shift phenomena of band edge emission was observed after the annealing, we 
attributed this to the tensile stress release.  
In addition, we also optimized the experimental parameters and sample structures 
to explore high-quality growth of ZnO thin films on sapphire. It was found that 
quality of the sample grown at 650°C was higher than that grown at 750°C. 
Meanwhile, we made some attempts on low-temperature growth of MgO buffer layer. 
Finally a comparison of three buffer layer (low-temperature ZnO buffer layer, gradient 
ZnO buffer layer, low MgO buffer layer) were carried out, and it was found the 
gradient ZnO buffer layer had better performance. 
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跃迁 对应能量/eV 波长/nm 属何光带 与之相关的缺陷
1.75 710 红 Vo 
2.9 428 蓝 Zni 
施主 
↓ 
价带 2.4 518 绿 Vo Zni 
3.37-0.3=3.07 405 蓝 Vzn 
3.37-0.4=2.97 418 蓝 Oi 
3.37-0.9=2.47 503 绿 Oi 





3.37-1.0=2.37 524 绿 Ozn 
2.9-0.3=2.6 478 蓝  Zni→Vzn 
2.9-0.4=2.5 497 蓝 Zni→Oi 
2.9-0.9=2.0 621 红 Zni→Oi 





2.4-0.4=2.0 621 红 Vo Zni→Oi 
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